Analysis of megakaryocyte ploidy in fetal bone marrow biopsies using a new adaptation of the feulgen technique to measure DNA content and estimate megakaryocyte ploidy from biopsy specimens.
Platelet counts in newborns are similar to those of adults and children. However, newborn infants admitted to intensive care nurseries have a high prevalence of thrombocytopenia. The mechanisms responsible for the increased susceptibility to thrombocytopenia are not known. In addition, some studies have documented functional abnormalities in newborn platelets. In an effort to understand differences between platelets in newborns and in adults, we examined megakaryocyte ploidy in bone marrow from fetuses and compared it with bone marrow from adults, using a modified Feulgen stain to measure DNA of individual megakaryocytes. Faced with small fixed tissue samples, we developed a technique for use on bone marrow biopsies to estimate megakaryocyte ploidy and compared the results obtained with this method to those obtained from bone marrow aspirates. This study demonstrated that the overall mean ploidy of fetal megakaryocytes is decreased compared with adults. Additionally, fetal megakaryocyte ploidy increases as megakaryocyte maturation increases, but not to the same extent that adult megakaryocyte ploidy increases with megakaryocyte maturation. Over the gestational period studied, there was no relationship between gestational age and mean ploidy. The small size, shift to a less mature population, and decreased ploidy of fetal megakaryocytes indicate that there are differences in the post mitotic phase of megakaryocyte development in the fetus. Such differences may be related to quantitative and qualitative platelet abnormalities in the newborn. Understanding the physiology and regulation of megakaryocytopoiesis in the fetus and newborn will be valuable in determining the pathophysiologic basis of platelet dysfunction in the newborn.